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Abstract: The main task of this paper was to assess weather suitability on Bjelasnica Mountain for optimal
function of a human organism. Also, this paper represents weather classification for certain types of recreation and
sport's activities. For the purpose of bioclimate analyses it has been used Model “MENEX”. This paper deals with
the assessment of heat exchange between man and its environment. Research is based on a meteorological data
from 2000 to 2010. The aim of a research was to determine periods in year on mountain Bjelasnica with optimal
climate conditions for recreation and living but also to define periods with mostly unsuitable weather conditions,
except for healthy and well adapted persons and specific type of activities.
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Introduction

Through a science development humans are able to determine suitability of climate
conditions for temporary the same as for permanent settlement. Earlier climate analysis was
based on assessment of climate conditions in certain period . It was done without
considering a complex interaction between climate conditions and optimal functioning of a
living beings especially human being. Since early years of XX century, scientist and
researchers use bioclimate analiysis for assessmet of climate influance over human body and
its well function. Analysis were done occasionaly, for certain places and were usually based
on values of meteorological elements as: minimum and maximum temperature, temperature
range, the amount of precipitation and bioclimate or climate indices: Wind Chill Index,
Equivalent and Effective Temperature, Cooling capacity, Heat capacity etc. However,
complete assessment of weather influence over human organism requires investigation of
physiological responses in human body to certain types of weather conditions. Therefore,
this type of analysis is based on resarch of heat balance between man and its surroundigs.
Numerous bioclimate analysis are based on a human heat balance or man-environment heat
exchange. This paper represents bioclimate analysis of mountain ,,Bjelasnica® in
accourdance with Krzysztof Blazejczyk’s model ‘MENEX’(Blazejczyk K., 1994).

Geographycal position
Mountain Bjelasnica is located in central part of Bosnia and Hercegovina,

southwest from a capital city Sarajevo. Bjelasnica is a part of cenrtal bosnian range of Inner
or High Dinarides. The highest peak is called ‘Opservatorija’, located 2067 m above sea
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level. At the top of the peak is located synoptic weather station, which is one of the highest
weather stations in Southeast Europe. Geographical coordinates of weather station are:
43°42'02" N and 18°1527" E. This bioclimate analysis is based on monthly values of
meteorological data from 2000 to 2010.

Its geographycal position and spatial orientation indicates this mountain as a
natural barrier between South and North, Herzegovina and Bosnia as regions and finally it
represents main confrontation area between different air masses: Sub Mediterranean from
the South and continental air masses from the North. Accordingly, mountain Bjelasnica is
characterized as a place with a strong winds and high amount of precipitation in the Spring,
Autumn and Winter.
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Figure 1. Geographical position of mountain Bjelasnica in Bosnia and Hercegovina
Methods

This analysis is based on Kryztof Blazejczyk model MENEX'. Blazejczyk's model
is used to assess bioclimate suitability of the certain area according to interactive relations
between weather conditions and physiological processes in man. Model was published in
1994 by the name 'MENEX' (The Man ENvironment heat EXchange model). Last time it
was updated in 2005 (Blazejczyk K., 2005).

According to Blacejzyk model, bioclimate analyses depend on human heat balance
and resultant value of heat exchange between man and its environment. ,, Heat balance
model between man and its surrounding include all the mechanisms of heat exchange
resulting termoregulatory processes in human body (Ilemess M. m Ilemers J., 2011).
According to Blazeczyk, heat balance between man and its environment can be expresed by
the equation:

M+Q+C+E+Res=S

where:

e M (metabolic heat production)

e  (Q (radiation balance of man; absorbed Solar radiation, R and long-wave radiation
by man, L),
Q=R+L
C (heat exchange by convection),
E (heat loss by evaporation),
Res (heat loss by respiration)
S (net heat storage equal changes in body heat content).



93

If S is equal to 0 then can be considered that heat gained is equal to heat lost.
However, in particular moments the S has positive or negative values. If S [1 0 than body
losses more heat than it gains from its surroundings. Finally, if S [1 0 then the accumulated
heat in the body is greater than heat transmitted to its surrounding area.

Bioclimate analysis based on model “MENEX” demands meteorological elements
and physiological parameters.

Table 1. Parameters used for model MENEX

Meteorological parameters Physiological parameters

Air temperature (T, Timax, Tmin, °C) Skin temperature (Ts,°C)

Air pressure (p, hPa) Skin wetedness coefficient (w, dimensionless),
Air vapour pressure ( e, hPa) Meatbolic heat production(M, Wm™)

Relative air humidity (f, %) Clothing Insulation (Icl, clo)

Wind speed (v, ms™ ) Albedo of skin/clothing(ac, %)

Cloudiness (N, % ) Velocity of man (v, ms™)

Ground temperature (7g, °C)
Sun altitude (AS7,°)

These parameters are used to calculate and define energetic state of a human
organism in various weather conditions and to calculate biometeorological indices such as:
Subjective temperature, Physiological strain in man, Physiological subjective temperature,
Heat load in man, Dehydration risk, Overcooling risk, Weather Suitability Indices etc.
Calculation can be done using complex thermodinamic equations or using the software
package BioKlima 2.6

All the above metioned weather data were observed and measured at the weather
station Bjelasnica, except ground surface temperature 7g and Solar radiation which were
calculated using mathematical equations.

Metabolic heat production (M) is a result of long-term empirical researches and is
assessed according to ISO 8996. Accordingly, average metabolic heat production is 135
Wm™ (Blazejezyk K., 1994). Metabolic rate represents basal metabolic heat production plus
heat produced by the human body due to the performance of certain types of physical
activity. Metabolic rate depends on physical activity and is expressed in unit called 'met'. 1
met is equal to 58.2 Wm™, whereby the heat is emitted through the skin. In this paper it was
used average value of body surface area, approximately 1.8 m?” for man, and 1.6 m’ for
woman (Arnold E. and Bender D. A., 1995).

Clothing insulation is expressed by unit “clo” representing the amount of insulation
that allows a person at rest to maintain thermal equilibrium in an environment at 21°C, and
relative air humidity of 50 %. Even though clo is not an international unit it is used in
MENEX model. International unit for thermal resistance is m> KW where 1 clo is equal to
0,15 m?KW™. In this analysis it has been used value of 1 clo what suits for standard
working clothes.

Albedo of skin, velocity of man and clothing insulation are used as constant values
calculated by mathematical equations. Accordingly: Albedo of skin ac=30%, Velocity of
man v’= 1,1 ms™ and Clothing Insulation clo= 1 clo.

Model MENEX could be wused for assessing several bioclimate and
thermophysiological indices. For the purpose of this analysis calculation includes 5 idices:
Subjective temperature (STI) value expressed in °C, Physiological Subjective temperature
(PST) in units °C, Physiological Strain in man (PhS), dimensionless, Heat load
(HL),dimensionless and Weather Suitability Indices (WSI).

Subjective Temperature (STI, °C) is an index that illustrates the thermal stimuli
subjectively felt by a man and caused by the ambient environment before the activation of
the adaptation processes. The STI depends both on ambient conditions (temperature, solar
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radiation, wind, humidity) and on the man-environment heat exchange. Thus STI indicates
thermal load formed in the air layer surrounding the outer layer of clothing. Thermal
impacts of environment are expressed by mean radiant temperature. Physiological response
of an organism is represented by net heat storage S.

Physiological Subjective Temperature (PST, °C) represents subjective feeling of
thermal environment by man. Thermal sensations in humans are an effect of signals from
cold and/or warm receptors in the skin and in the nervous system. Thermal impacts of the
environment are expressed by mean radiant temperature surrounded skin surface. The
signals from temperature receptors activate physiological reactions of an organism to keep
thermoregulation. Physiological Subjective Temperature illustrates the level of thermal
stimuli that form around the skin surface after 15-20 minutes of intensive adaptation
processes.

Physiological Strain index (PhS, dimensionless) indicates which physiological
processes adapt human organism to given outdoor conditions. PhS indices depends of the
ratio between convective and evaporative fluxes.

Heat Load of an organism (HL, dimensionless) represents a thermal load of central
termoregulative system caused by intensive processes of adaptation on the environment. HL
is calculated basing on net heat storage S, absorbed solar radiation and evaporative heat loss.

Table 2. The scales of indices Subjective Temperature, Physiological Subjective Temperature,
Physiological Strain and Heat Load

Subjective Physiological Subjective . . . Heat Load

Temperature STI (°C) Temperature PST (°C) Physiological Strain PhS HL

x - extreme

380 cold x [1-36.0 frosty - -
-38.0— -36.0 — - extreme hot extreme cold

20.1 very cold 16.1 very cold x[1 0.0 strain x <0.250 stress
-20.0— -16.0 — 0.0- great hot 0.251 - great cold

0.5 cold 4.0 cold 0.24 strain 0.820 stress
-04- 0.25- moderate hot 0.821- slight cool

25 cool 41-14.0 cool 0.74 strain 0.975 stress
22.6 — 0.75— thermoneutral 0.976—

319 comfortable | 14.1 -24.0 comfortable 1.50 (slight strain) 1.025 thermoneutral
32.0- 1.51— moderate 1.026— slight warm

459 warm 24.1-340 warm 4.0 cold strain 1.180 stress
46.0 — great cold 1.181- great hot

54.9 hot 34.1-44.0 hot 4.01-8.0 strain 1.750 stress
55.0 - extreme cold - extreme hot

699 very hot 44.1 -54.0 very hot x[18 strain x [ 1.751 stress

X2 . .

700 sweating x [154.0 sweltering - - - -

Source: (Blazejezyk, K., 2005)

Weather Suitability Index (WSI) evaluates usefulness of various weather
conditions for different forms of recreation and tourism. The most common forms are: sun
baths (staying in the sunny place - WSI _SB), air baths (staying in the shaded place -
WSI_AB), mild recreational activity (e.g. walking, light plays, shopping - WSI MR),
intensive recreation and summer tourism (e.g. football, biking, climbing, jogging etc. -
WSI_AR), ski tourism (WSI_ST) ( Btazejczyk K., 2008. p. 65).
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Table 3. Values of Weather Suitability Index

range Weather Suitability Index
0 unsuitable
1 suitable with limitations
2 suitable
3 suitable without limitations

Source: (Btazejczyk K., 2008)
Results
Table 4. represents values of calculated bioclimate indices for mountain Bjelasnica:
Subjective Temperature, Physiological Subjective Temperature, Physiological Strain and
Heat Load. Beside the above mentioned indices, Table 4. shows a weather evaluation for

certain type of recreation and leisure activities.

Table 4. Average monthly values of bioclimate idices on mountain Bjelasnica

ST PST o WSL WSI_ WSL_ WS WSL
CC) (O SB AB MR AR ST
Jan 720 73 86  0.96 0 0 1 1 1
Feb 460  -5.9 9 0.96 0 0 1 1 1
Mar 180 33 73097 0 0 1 1 1
Apr 9.30 0 53 098 0 0 1 1 1
May 1740 36 39 0.99 0 0 1 1 1
Jun 2350 65 29 099 1 0 1 1 0
o 2590 74 2.6 1 1 0 1 1 0
Aug 3380 123 2.5 1 1 1 1 1 0
Sep 1730 35 37 0.99 0 0 1 1 0
Oct 1150 08 45 099 0 0 1 1 1
Nov 240 33 6.1 097 0 0 1 1 1
Dec  -530 6.6 8 0.96 0 0 1 1 1

The lowest Subjective temperature was registered in January -7.2°C. According to
humans subjective sensation, periods with temperature below 0°C lasts for three months:
January, February and December, while the rest of the year Subjective temperature is
positive with highest values from April to September.

Due to scale for STI index which was presented in Table 2. January, February and
December are months of cold thermal stimuli, while weather conditions from March to June
and from September to November caused cool sensation in man. The most suitable weather
conditions are in summer months from June to August. Optimal weather conditions for low
intense activity on mountain Bjelasnica are in Jun and July. The highest Subjective
temperature 33.8°C is registered in August cause by warm sensation in man.

Physiological Subjective Temperature was the lowest in January -7.3°C. Even
though Physiological Subjective Temperature rises it is still below 0 °C. Accordingly, from
January to May thermal stumuli is cold and it causes intensive adaptation processes. The
same reaction of human organism is in May although PST is positive. In August
physiological subjective temperature is 12.3 °C what causes cool thermal stimuli in man.
Also, Physiological Subjective Temperature is the closest to its optimum (from 14.1°C no
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24°C) in August month. From September to December physiological subjective
temperature drops under 0°C reaching its minimum in December (-6.6°C). In this period
body reacts on a cold environment.

Physiological Strain in man has value above 4.0 from January to April.
Accordingly, this is a period of great cold stress. From May to September physiological
responds of a human organism is moderate. In last three months of the year, great cold
physiological strain occurs.

Cold Physiological Strain on Bjelasnica is the greatest in February, and after that
the intensity of physiological strain gradually decreases. During summer months moderate
cold strain occurs. Physiological strain gradually increases from August to December
reaching the level of a great cold physiological strain in December. Finally, It is possible to
conclude that during the entire year on mountain Bjelasnica occurs cold physiological strain.
Thus the intensity of thermoregulation processes decreases from colder period to warmer
period of the year, leading to moderate adaptive responds in cold environment from May to
September.

Heat Load in January, February and December has value 0.96 what represents
slight cool stress of an organism. Heat Load, on mountain Bjelasnica, has maximum value in
July and August (1.0). This is a time with thermoneutral intensity of heat load. March and
November with its value 0.97 are months of slight cool stress. Eventually, period from April
to October can be charcterized as termoneutral with high level of comfort.

Weather conditions on Mountain Bjelasnica are unsuitable for Sun bath activity
(WSI_SB) in most of the time during the year, except 3 months from June to August when
preveals weather with limited suitability for staying on a sunny place. Also, this is a period
of maximal temperatures, low percentage of cloudness and minimal relative humidity on
mountain Bjelasnica.

WSI_AB or Weather Suitability Index for air bath activity shows that weather on
mountain Bjelasnica is generally unsuitable for this activity, except in August when occurs
moderate suitability or suitability with limitations. Accordingly, August could be
characterized as a time with the lowest wind speed (4ms™), the lowest percent of cloudiness
(50%) monthly maximum temperature (11.0°C) and the lowest relative humidity (74%) of
the year.

WSI_MR or Index of weather suitability for mid recreational activity on Bjelasnica
during the entire year is marked with 1 presenting moderate or weather suitability with
limitations for activities as walking, light plays, shopping. Weather Suitability Index for
Intensive recreation and summer tourism (WSI_AR) has value 1 during the entire year what
represents weather suitability with limitations for activities like: football, biking, climbing,
jogging etc. On mountain Bjelasnica weather is suitable for winter or ski tourism (WSI_ST)
for 8 months from January to May and from October to December. Time from June to
September is unsuitable for ski tourism because the lack of snow in this part of the year,
what can be seen from data in table 5.

Table 5. Monthly amounts of snow on Bjelasnica (2000-2010)

month Jan | Feb | Mar | Apr | May | Jun | July | Aug | Sep | Oct | Nov | Dec >

snow (cm) 141 183 | 225 168 56 6 0 0 5 14 49 85 932

Accordingly, this is a time with maximum air temperatures, minimal cloudiness
and with low snow level or even without snow in July and August. So, weather on mountain
Bjelasnica, is suitable for ski tourism for 8§ months. Just 4 months are considered to be
unsuitable for winter tourism.
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Table 6. Classification of activities according to human energy expanditure

Energy Energy
Level of physical activity expediture in expenditure in Activity
MET Wm*

Standing still, walking
Light physical activity 1-4 58-232 (v=1.4 ms™), snowballing,
motocycle and car driving

volleyball playing, driving bicycle
(Viax= 4.1 ms™), gimnastics, skating(
Hard physical activity 41-8 237- 464 10 5 ms™), skiing(v=2.5 ms™), nord
skiing, alpe skiing, mountaineering,
orienteering

bicycle driving(v=8 ms™), basketball,
marathon, long jumping, racing skates
(v=10 ms™), running( v [14.2 ms™),
diving

Very hard physical activity 8 [1 464

Source: (Jette M.,Sidney K. and Bliimchen G.,1990).

Conclusion

It is important to emphasize that bioclimate analysis of mountain BjelaSnica is
based on meteorological data of 11 years, from 2000 to 2010. Physiological parameters were
given as a constant values: matabolic heat production 135 Wm™, according to International
standards ISO 8996 it suits for 30 year old male, (weighting 75 kg, 175 cm high with the
body surface area 1.8 m? and female (30 year old, weighting 65 kg, 170 cm high and with
body surface area 1.6 m®) in constant motion speed 4 kmh™. Also, bioclimate analysis of
mountain Bjelasnica is based on man wearing working clothes (standard business suit) what
is expressed with clothing insulation 1 clo (0.155 m?KW™). In this case, net heat storage (S)
on mountain Bjelasnica has negative value during the entire year even in the summer. Thus,
aiming to establish thermal equilibrium between man and its environment, it is necessary to
stop heat losing by wearing multi-layer clothes (1.10-1.90) in summer time and
approximately 3 clo in winter.

Also, this analysis is based on monthly meteorological data during the period of
eleven years what gives just general values of thermal fluxes at this area. Thus,for complete
bioclimate analysis it would be neccessary to provide daily meterological data.

Finally, result of bioclimate analysis on mountain Bjelsnica show predominance of
heat losses during the year. However, as it was highlighted earlier in this paper, those results
occurred due to constant value of clothing insulation parameter, what could caused constant
heat losses over the year. Accordingly, heat losses are greater in winter time with decreasing
tendency toward warmer time of the year.

At the end of this paper, it is important to emphasize that adjusting of clothing
insulation and the intensity of physical activities we would be able to decrease heat losses of
an average man, while healthy and well adapted persons can successfully meet their
recreation needs on mountain Bjelasnica just by wearing multi-layer clothes what prevents
body to release its heat in the surrounding area and by consuming food like carbohydrates as
it compensates some of the heat lost during the physical activity.
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BUOKJ/IMMATCKA AHAJIM3A IIJIAHUHE BJEJIAINHULIE

CAHZPA LLIVIIBAP', MIIMLA TTELESL

! Vuueepsumem y Hemounom Capajesy- Jenapmman 3a 2eozpacpujy, Iane, PC, Bocna u Xepyezoeuna
? F'eozpagpcku uncmumym "Josan Leujuh", CAHY, Beozpao, Cpbuja

Casxerak: Paj ce 6aBu yTBphHBarmbeM MOBOJPHOCTH KJIMMATCKUX YCIIOBA Ha IUTAaHMHH bjenamHuuy ca craHoBHIITA
ONTUMAIHO (PYHKIHOHKCAWma JbYJCKOT OpraHu3Ma W INpoBOhema oapeheHux BHIOBa pekpearmje. 3a morpede
aHanuse kopumreH je moxen ,,MENEX®, Kpucroda Bnaxejurka. Mozaen ce 6a3upa Ha M3ydaBamy TOIUIOTHOT
OwmiaHca JbYICKOT OpraHM3Ma, OJHOCHO TOIUIOTHE pa3MjeHe Ha pEeNanuji 4YO0BjeK-OKONHHA. McTpakuBame je
3aCHOBAHO HAa MjECEYHHM METEOPOJIOIIKHM MjepelhiMa H OcMaTpamiMa, BpiuleHnM y nepuoxy ox 2000. xo 2010.
roguHe. Y paay cy yTBpheHHM NepHOAM TOKOM TOAMHE Kaja IPEoBJajaBajy ONTHMAIHH KIMMATCKH yCIIOBH 3a
OopaBak M peKpeauujy M IEpPHOJM KIMMATCKHX YCIOBAa IIOTOJAHMX 3a OOpaBak HCKJ/bYYMBO 3APABUX
aKJIMMaTH30BaHKUX 0c00a y3 MPUMjeHy CIEUHM(HIHIX BUIOBA PEKpPEaLlije.

KibyuHne pujeun: buoknmmarosioruja, JbyACKM TOIUIOTHM OunaHc, bjenamHuna, KimMmarcka Bajopu3alyja,
pekpearuja

Y600

YoBjek Kao pa3syMaH NpEACTaBHUK >KHBOT CBHjeTa je KpO3 Pa3BOj HayKe IOOHO
MoryhHOCT J1a McnuTa KJIMMaTCKe KapaKTepHCTHKE W OJaroBpeMEHO YCTAHOBH ITOBOJEHOCT
oapeheHor moapydvja Kako 3a IPUBPEMEHH OOpaBak Tako M 3a TPajHO HacesbaBame. PaHuje
KIMMAaTCKe aHalu3e Cy YKJby4YHMBAJle CaMO BPHjEAHOCTH METEOPOJIOIIKMX eJleMeHaTa Y
onpeherom mepuoxy 0e3 carnenaBama KOMIDICKCHOT yTHIaja JAaTHX eJeMEHaTa Ha JKUBE
OopraHn3Me, TIPBEHCTBEHO doBjeka. Y XX BHjeKy, 3a oipehuBame yTHIaja KINME Ha
YOBjeKa M HeroBe (YU3HOIIONIKe (QYHKIMje KOPHCTH ce OMOKIIMMAaTCKa aHalu3a. AHalInu3e Cy
pabeHe Tex cropaauyHO, UCKJBYYMBO 3a IOjeAMHE Mpeljene Ha 3eMJbH, a caMa aHanu3a ce
3acHHMBaJa HAa BPHjEJHOCTUMA METEOPOJIOLIKMX eJieMEHAaTa: MHUHMMAJHE M MaKCHMallHe
TeMIepaType, TeMIepaTypHe aMIUIUTyle, KOJIMYMHE TajaBMHa TE€  OCHOBHHUX
OMOKJIMMATCKMX WJIM KIMMAarcKux HHAekca: ocjehaja  yromHocTH, edeKkTuBHE W
eKBUBAJICHTHE TemIiepaType, mohu xnahema, mohm cymema utn. Mehyrum, na 6u ce
M3BpIIMIA KOMIUIEKCHH]ja IIPOI[jeHa YTHIaja KIMMAaTCKUX YCJIOBa Ha JbYACKH OpraHu3am,
HEONXOJHO je J1a TOopej aHajM3e¢ METEOpOJIOIIKMX ycJIOBa Ha HEKOM IIPOCTOpPY Y3€TH y
003Mp W MOBpaTHY peakiHjy JbYACKOI OpraHM3Ma Ha JaTe METEOpOJIOIIKe ycloBe. TakaB
TIPUCTYTI aHAIW3W TOJa3d O TOIUIOTHOT OamaHca m3mel)y doBjeka m okommHe. BpojHe
OMOKIMMAaTCKe aHai m3e Oa3upajy Cy Ha H3ydaBamby EHEpPreTcKor OmiaHca JbYICKOT
OpraHu3Ma OIHOCHO pa3MjeHe TOIUIOTE Ca OKOJHHM MpOCTOpoM INox onpeheHHM
METEOPOJIOIIKUM OKOJIIMHOCTUMA. Y 0BOM paay kopuiireH je moaen “MENEX®, Kpucroda
bnaxejunka y cBpxy OMOKIMMATCKe aHanu3e npoctopa mianune bjenamnuie (Blazejczyk
K. 1994).

T'eorpadckn mosioxaj

[Mnanuna bjenamnuna Hanasu ce y ueHTpaiHoM aujeny bocHe m XepueroBuHe,
jyrozamanHo ox riaBHor rpajga CapajeBa. 3ajeHO ca CycjeJHUM IUIaHMHama JaxOpHHOM,
TpeckaBuioM n Bucounnom npumaza HEeHTPaaTHOOOCAHCKOM MAacHBY YHYTpallbHX HIIH
Bucoknx Jlunapuna. Hajsumm Bpx mannHe je ,,OncepBartopuja™ 2067 m. Ha camom Bpxy
j€ TIO3UIMOHMpPAHa METEOPOJIOIIKa CTaHUIIA, jeqHa o HajBUIINX Ha bamkany. ['eorpadcke
KOOpIMHATe MeTeopojomke cranune: 43°42'02" N u 18°15'27" E. bjenamnuna cBojuM
reorpad)CKUM II0JIOKajeM H MIPOCTOPHOM OpjeHTHCaHOMIhy MpeacTaBIba MPUPOAHY Oapujepy
mmel)y jyra m cjeBepa, OJHOCHO XepleroBuHe W bocHe, Te YMHM TJIABHH TIPOCTOP
KOH(pOHTaIHje 1Ba KIMMAaTCKa THIIA: CyOMeIuTepaHcKe KIIMME ca jyra Teé KOHTHHEHTAITHIX
KJIMMAaTCKUX yTHIaja ca cjeBepa. M3 HaBemeHOr pasiora, bjenamHuiy KapakTepuIle 4ecta
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IojaBa jaKkuUX BjeTpOBa WM BENMKA KOJNHYMHA ITaJaBHHA TOKOM TIPOJHETHHX, jECEHHX W
3UMCKHX MjECeIH.

Metonosoruja u MmeToae paaa

Buoknmmatcka ananmsa reonpocropa bjenamaume 6a3upa ce Ha MPUMjEHH METOIe
MENEX. bnaxejuuk je aHanu3y OMOKIMMATCKE MOTOJHOCTH HEKOT MPOCTOpa 3aCHOBAO Ha
HCTPaXHUBaKy UHTEPaKIHje u3Mel)y (GU3HOIOIIKKUX Mpolieca KO YOBjeKa U METCOPOJIOIIKHX
ycioBa armocdepe. Mozen je npeu myT myoaukoBaH 1994. rogune mox umenoMm “MENEX
(The Man ENvironment heat EXchange model). Merox je nocnenmsu nmyT nomymen 2005.
roaune (Blazejczyk K., 2005).

[Ipema bnaxkejunky, OMOKIMMAaTCKa aHAlIM3a ce 3aCHUBA Ha yTBphUBamy cTeneHa
TOIUIOTHE YPABHOTEKEHOCTU OpPraHW3Ma, OJHOCHO HA aHAIM3HU TOIUIOTHE pa3MjeHe u3Mmely
YOBjeKa U HEroBe OKOINMHE. ,,Molenu TOIUIOTHOr Ouianca u3Mel)y doBjeka M OKOJHHE
MmoJpa3yMjeBajy CBE MeEXaHHM3ME TOIUIOTHE pa3MjeHe KOjU Kao KpajibM LWb HMajy
onpxaBame TepMmoperynammje y tujery.” ([lemesse M. m Ilemess J., 2011) Ilpema
Bnaxxejunky, TOIUIOTHN OwWiaHc n3Mel)y JoBjeka M OKOJIMHE MOXKE Ce M3Pa3uTH cibenehnm
obpacrmem:

M+Q+C+E+Res=S
raje je:

e M (merabosnyka MPOU3BOIHA CHEPTH]E)

Q (pammjaunona paBHOTEXa uoBjeka; arcopboBaHo CyHueBO 3pauewme, R n
JIyroTajacHoO 3paderme 4oBjeka, L),

Q=R+L

C (pa3MjeHa TOIUIOTE KOHBEKIIH)OM),

E (eBamopanuja),

Res (TorutoTHH TYOUIN YCIbEN AUCAJHOT MIpoIIeca)

S (yxymHa yCKIaguIITeHa TOIUIOTA Tj. TOIDIOTHH OMJIaHC THjera).

Ykonuko je TomioTHH Ownanc Tujena S jeagHak 0, MOke ce cMmarpath Ja je
€HEepPreTCKu OWJIaHC THjela YPaBHOTEKEH, Tj. KOJIMYMHA TOIUIOTE KOjy THjesl0 H3ryOu
jeIHaKa je KOJMYHHM TOIJIOTE KOjy THjeJI0 MPUMHU. YKOJIHKO je S [ 0 THjeao eMUTyje BUIle
TOIUIOTE HEro INTO je MPUMH Of OKOJHOI IPOCTOpa,0HOCHO, ako je S [1 0 Tujeno
aKyMYJIMpa BUILIE TOJIOTE HETO IITO je TPOLIX HIIH 0]1aje OKOJIHOM IPOCTOPY.

Y nmponecy wuspauyHaBama OasupaHoM Ha wmoneny MENEX, HeomxonHo je
MIO3HABAaTH METEOPOJIOIIKE U (PH3HOJIONIKE TapaMeTpe.

YTBphUBameM HaBeJeHUX BPHjeIHOCTH Moryhe je yCTaHOBHTH €HEpreTCKO CTame
opraHu3Ma npu ojpeheHIM BpeMEHCKHUM YCIIOBHMA W U3pauyyHaTH HU3 TEPMO(HU3NOIIOMIKIX
u OWOKIIMMATCKUX HWHAEKCa Kao INTO Cy: CYOjeKTHBHA TeMIepaTypa, (QHU3HOIOIIKO
Hampesame, (U3NOJIONKa CYOjeKTHBHA TeMIepaTypa, TOIDIOTHO omnrtepeheme opraHm3ma,
PH3HMK OJ JIexuipanuje, PHU3UK OJ mpexialjuBama, PU3UK OJf XUIOTEPMHjE, HHACKC
BpEMEHCKe TMoromHoctd, wutA. Ilpopauyne je wmoryhe BpmmuTH TOMONY CIOXCHHUX
TEPMOAWHAMHYKUX OOpasala WM jeIHOCTaBHHjE, Y3 NPUMjeHYy cO(pTBEpCKE alUIMKAaIlNje
BioKlima 2,6

BpujeqHocTi METEOPOJIOIIKHX €JIeMEHTa yIOoTPeOJbEHUX Y CBPXY aHaIu3e JOOWIH
CMO Ha OCHOBY Mjepema M OcMaTpama Ha METEOPOJIOIIKO] CTaHUIM bjenamniHuiia, u3y3en
rmojataka o TeMIIepaTypu Ba3lyXa Ha camoj IOBPIIMHU 3eMJBHINTa 7¢ M BPHjEAHOCTH
CyHueBor 3pauema, Koje cMO JI00MIIM Ha OCHOBY MaTeMaTH4KOT IIPOpavdyHa.
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BpujenHoctn momyT Mmetabonmdke mpom3Bomame (M) pesydrar Ccy AyroTpajHHX
eMIHPHjCKUX HCTPaXWBamka M yTBpheHe Cy craHmapauma MeljyHapoaHe opraHu3zamnmje 3a
craggapam3anyjy 1SO 8996. Ilpema HaBeneHNM CTaHIApINMa, MPOCjeYHA METabOIMIKa
EHEpreTcka NpPOM3BOM-A OpraHmsma m3uocn 135 Wm™ (Blazejezyk K. 1994). Croma
MeTaboJM3Ma TpejicTaB/ba 0a3aiHy MM OCHOBHY METa0OJIMYKy MPOAYKIHjy yBehaHy 3a
BPHjCTHOCT CHEPIHje MPOM3BEACHE O/ CTPaHe JbYJICKOT THjela ycien obaBibama ojpeljeHe
BpcTe (U3MUYKE aKTHUBHOCTH. MeTa0onnMyka cToma ce MNPONOPIHMOHANIHO (H3HYKO)]
aKTMBHOCTH 4YOBjeKa H3pakaBa y jemHHHHUIIaMa ‘“‘met”. BpujemHocr 1 met onropapa
EHEPreTCKOj BPHjeIHOCTH JbY/ICKOT THjea y H3HOCY o 58,2 Wm'™, mpu ueMy ce eHepreTcka
eMHUCHja BpLIM MpPeKo Koxke. [loBpHIMHA KOXE KOJ YOBjeKa Bapupa W 3aBHCH O] HH3a
mapameTapa kao u rpalje m KOHCTUTYIHje YoBjeka. 3a moTpede oBe aHaM3e KOPHINTCHA je
MPOCjeyHa BPUjeJHOCT MOBPIIMHE KOXe Koja KoJ oJpacie ocode MyIIKOT moia u3Hocu 1,8
m’ 710K je 3a ocole xeHckor moma spujeanoct 1,6 m* (Arnold E. and Bender, D. A.,1995).

Taxole, m3pa3 m3omannone mohu oxjehe mpeacTaBibeH je jeAMHUIIOM “‘clo”, mpu
yemy je BpujeaHocT oa 1 clo jeaHaka ONTHUMAHO] TOIUIOTHOj M30JIAlMjU YOBjeKa y
MupoBamy npu Temneparypu 21°C u penatuBHoj BinaxkHoctu 50%. Clo Huje cTanmapaHa
MehjyHapoana jemunuua anu ce kopuctd 3a morpede MENEX monena. Mehynaponna
jelMHNIA 33 TEPMUUKY OTIOPHOCT (M30maujy) je m KW npu uemy je 1 clo=0,15 m?KW"
*. 3a notpeGe GHOKIMMATCKe aHaTM3e bjenamuune Kao ped)epeHTHy BPHjeHOCT KOPHIITEH
je uznoc of 1 clo, koju oroBapa MociIOBHO 00YYEHO] OCOOH.

Bpujennoctu 3a andeno jbyacke Koxe (ac), cpenmpa Op3uHa 4oBjeKka y MoKpery (V')
Kao U m3o1annoHu Gaxtop (clo), Takohe cy KOHCTaHTHE BPHjETHOCTH U3BEIACHE Ha OCHOBY
MaTeMaTHYKHX TpopadyHa. [Ipema Tome:

e  AnbGemo xoxe ac=30%,
e Cpenma Gp3uHa yoBjeka y mokpery v'= 1,1 ms’™
e W3omanmja oxgjehe clo= 1 clo.

Kao pesyarar mpumjene mojgena “MENEX“ nobuja ce HHU3 OHOKIMMATCKHUX U
TEepMO(DHU3UOIIOMIKIX OMOKINMATCKUX WH/EKCAa KOJH c€ MOTY aHAJIM3UpaTd U yrnopehusaru.
3a noTpede aHalM3e YrOAHOCTH U3/ABOjEHU Cy ciienehn TepMo(U3NOIOMIKH OHOKINMATCKH
nHnekcu: cyOjextuBHa temmeparypa (STI) mspaxkena y °C, ¢usuonomka cyOjeKTHBHa
temmniepatypa (PST) y °C, ¢usnonomko Hampezame (PhS) Oesnuvensmona BenwduHa,
ToroTHO onrtepeheme y dosjeky (HL), 6e3muMen3roHa BeTMYMHA W WHACKC BPEMEHCKE
moromHOCTH (WSI).

Cybjexmuena memnepamypa (STI,°C) je WHIEKC KOjU IPENCTaBha TEPMHUUKO
onrepeheme Koje ocjeha 4oBjeKk MOJ NISjCTBOM YCIIOBa OKOJHE CpPEeAWHE, IpHje Hero IMITo
nmohe no akTHBHpama mporeca aganTtanyje. CyOjeKTHBHA TeMIIepaTypa 3aBHCH HE CaMO Of
yCIIOBa KOjH BJIaJZajy y OaToj CpelAWHH (TeMIiepaTtype, CYHUYEBOI 3padcka, Op3WHE BjeTpa,
penaTMBHE BIAXHOCTH Bas3jlyxa), HEr0 M OJ TOIUIOTHE pa3MjeHe Ha peJaldju 4OBjeK-
oxonuHa. STI mHAekc mpencrtaBiba TepMHUUKO onTepehieme Koje ce (GopMupa y BasOoyXy
HEIoCpeTHO M3HAJ CHOJBHOTr cioja oxjehe. TOIIOTHH yTHIA] OKOJIMHE OrNieAa ce y BHIY
TeMIIepaType 3padema JIOK je (PU3HOJIONIKA Peakiija OpraHu3Ma MpeacTaB/beHa Kao YKyIHa
TorutoTHa akymynanuja S (Blazejczyk K., 2005).

Quszuonowxa Cyojexmusna Temnepamypa (PST,°C) mpencraBiba Cy0jeKTHBHU
ocjehaj TomoTHOT OKpYyXema o] cTpaHe YoBjeka. Ocjehaj TomoTe Ko 4oBjeKka HacTaje Kao
MOCJBbE/INIIA aKTUBALMjE PELIENITOPa 3a XJIaIHO U TOIUIO KOjU IMOCPEICTBOM HEPBHOT CHCTEMa
[Iajby CUTHaJE 10 MO3ra KOjH YCIIOCTaBJba OATOBapajyhu OAroBOp Ha HaJApaxkaj y BUIY
TepMoperyjianyje opraHu3Ma. TepMHYKH YTHIA] CpeIMHEe H3paxkaBa Ce CpPeIEmbOM
TEMIIepaTypoM 3padera Ha HoBpmnHN Koxke. @msmonomka CyOjektuBHa Temmeparypa
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NPEe/CTaB/ha HUBO TEPMUYKOI CTUMYJIAHCA KOjU HACTaje HEMOCPeAHO OJIM3y IOBpIINHE
KOe HakoH 15-20 MUHYyTa HHTEH3UBHOT IpoIleca aJamnTaryje.

Qusuonowko Hanpesare (PhS, 6e30umensuona eenuuurna) WHIACKC KOJUM ce
H3paxkaBa MHTCH3UTETET Ipolieca afanTalyje y XJIaJHOM HIHM TOIUIOM OKPYXeHy. 3aBHCH
0J1 OCHOBHOT ()IyKca HCapaBama U (IyKca KOHBEKIIH]E.

Tonnomno onmepehewe y uosjexy (HL, 6e30umensuona eeruuuna) opapaxapa
ontepehehe IEHTPATHOI CHCTEMa 3a TepMOpPETyJalMjy YC/bed Ipolleca aaanTaluje Ha
CpeIMHY Yy KO0jOj C¢ YOBjeK Hama3u. Y mporecy ojapehjuBama TomiotHOr omnTepehema
YOBjeKa KOpHCTE Ce TPH IJIaBHAa TOILIOTHa (Iykca: yKynHa akyMyjiMpaHa Tomuiora (S),
arnicopboBaHa conapsa paaujanyja (R) u ooty ryounm ucrnapasameM (E).

Hnoexc epemencke nooodbnocmu (The Weather Suitability Index — WSI)
NPENICTaBJba ,,BPEIHOBAKEC BPEMEHCKHX CTama 3a Pa3MudTe BPCTE AKTUBHOCTH KOje je
Moryhe ympaxmaBaTh y NpHpOIM: 3a cyHUame — SB (Tj. 3a cTajame Ha OCYHYaHOM
mpoctopy WSI SB), 3a 13B. ,,ipoBjeTpaBame” — AB (Tj. 32 cTajarbe Ha CBje)KEM BazIyxy y
xmagoBuHn — WSI AB), 3a xoMOmHOBaHe akTHBHOCTH — MR (HOp. mieTma, jJake urpe,
kynoBuHa — WSI MR), 3a uHTeH3UBHE akTHBHOCTH — AR (Hmp. ¢yndan, Ourumkmnzam,
IUTaHUHApewe, [orupambe utn. — WSI AR) u 3a ckujambe U ocrase 3uMcke crioptoBe — ST
(WSI_ST)” (Blazejczyk K., 2008. ctp. 65).

Pe3yaTaTn ucTpakuBama U JHCKYCHja

VY rtabenu 4. mpukaszaHe cy pesyiryjyhe BpHjeqHOCTH OMOKIMMATCKMX HHIEKCA!
cyOjekTuBHE Temieparype, (GU3HOJIONIKE CyOjeKTHBHE Temmeparype, (u3omomkor
Hampes3ama M TOIUIOTHOT onrepehema Jpynckor oprannsMma. [lopen moMeHyTHX HMHAEKCa,
aTa je W TUIHM3alHja BpeMeHa Ha bjemamHuim 3a moTpede oaBHjama pazIndUTHX BPCTa
AKTHBHOCTH, OJTHOCHO peKpeanyje.

[IpenoveHe cy BpujeqHOCTH Cy0OjeKTUBHE TeMIepaType Ha IUIaHUHHU bjenamHuiy,
3a CBakM Mjecer] y roguHu. HajHIka cyOjeKTHBHA TeMIepaTypa 3a0nibeXeHa je y Mjeceiy
janyapy u wm3Hocu -7,2°C. Ilpema cybjektuBHOM ocjehajy dYoBjeka, mepmon Kama ce
TeMmepaTypa CITyIITa HCIIOJ HyJe Tpaje TpU Mjecena u To jaHyap, ¢ebpyap u meremoap,
JIOK OcCTajle Mjecele Yy TOIUHM KapaKTepHIly IO3UTUBHE BPHjEAHOCTH CyOjeKTHBHE
TeMIIepaType, HapOYHUTO O] Mjecelia arpuia JIo Mjecera centemopa.

[Ipema creneHy yaoOHOCTH TpHKa3aHoM y Tabemu 2. yTBpheHo je na mjecele
janyap, ¢ebpyap u nemnembap 4oBjek ocjeha kao xyangHe, JOK ce y IEPHOAY OJ MapTa 10
jyHa, Te y cenTemObapy, OKTOOpYy W HOBEeMOpY, jaBjba TEPMO(H3HOJIOIIKA pPeaKiuja
OpraHu3Ma Ha mpoxJamHo BpujeMe. Hajmoromuuju ycinoBu 3a OopaBak Ha bjenmamrnuim, y3
narany (U3MYKy aKTUBHOCT, BNaAajy y TOKYy 3 JpeTHa Mjecela: jyHH, jylIu M aBrycCT.
Hapouwnro ce uctuuy Mjecen jyHH U jyiu Kaja Ha bjenamnunym Bnaaajy TEpMUUKU YCIOBH
KOje 4OBjeK PErHcTpyje Kao ONTUMAJHE Tj. yroaHe. Mjecell aBrycT KapaKTepHIle HajBHIIa
Bpujennoct STI uaaekca y roqunan koja n3nocu 33,8°C, 0AHOCHO MEPHOT TOIIJIOT BpEMEHa.

[Ipema mpuka3zaHUM BpHjeJHOCTHMa Mjecel] jaHyap OJUINKYje HajHIKa TOIUIIEkA
Bpujennoct PST munekca -7,3°C, te ma of jaHyapa [0 anpuia BpHjeTHOCT HaBEIEHOT
WHZIEKCA pacTe ajld je W Jajbe WCIOA Hyle. Y CKJIamy ca oAroBapajyhuM KBaJIMTATHBHUM
n3pa3oM y tabenu 2. BpujenHocti PST mHmekca ox Mjecema jaHyapa 1o Mmaja ymyhyjy Ha
ocjehaj xmagHOhe Koz YoBjeka. TOIIOTHO OKPYKEHE Y MajCKOM IMEPHONY M3a3MBa jeTHAK
ocjehaj xmamHohe y dYoBjeky Hako je (U3HOJIOIIKA CYOjeKTHMBHA TeMIlepaTypa y Majy
MO3UTHBHA.

Mjecenr aBryct kapakrepuiine BpujemHoct PST wmnaekca y usnocy 12.3°C  mito
npemMa cy0jeKTUBHOM (PU3HOJIOIIKOM OATOBOPY JbYACKH OpraHu3aM ocjeha kxao mpoxiamaHo
Bpujeme. OBO je yjemHO U Mjecel] y KOM ce OMJbeXH TeMIlepaTypa Hajonmka ONTHMAIHO]
BpujenHoctd PST unnekca (omcer ox 14.1°C mo 24 °C). On 9. no 12. mjecenia PST 6mibexu
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KOHCTaHTaH TaJ] TeMIlepaType, Koja Ol Mjecerla HoBeMOpa MMa HEraTUBHY BpHjETHOCT (-
3.3°C noBembap u —6.6°C nmeriemOap). Haznauenu nepuon JpyICKM OpraHH3aM MEpHUIHpa
Kao XJIAJHO BpHjeMe.

PhS unnexc, y nepuoxy ox janyapa mo anpwia omibexu BpujenHocT Behy on 4.0.
[Ipema onrosapajyhum BpujenHOCTHMA HaBEJACHUM y TaOeH 2. YOUJbUBO je Ja BPEMEHCKH
nepros ol HaBejeHa 4 Mjecena (jaHyap-anpui) KapakTepHIle BEJIMKO XJIaJHO Halpe3arbe
opranusMma. On Mjeceria Maja 1o cenTeMOpa (DU3HMOJIONIKA PEeaKildja OpraHu3Ma je y BHIY
YMjEpEeHO XJIaJHOT Halpe3ama. Y 3alibeM TpoMjecedjy rofuHe Takohe OMIbEKMMO BEIHUKO
XJIaTHO Hamlpe3amhe OpraHn3ma.

DU3HOJIOIKO HaNpe3ame OpraHu3Ma je HajBehe y 3MMCKOM IepuoAy, HApOUHUTO Y
Mjecerry (eOpyapy, HAKOH dYera (U3UOJIOIIKO HAIpe3ame IOCTENeHO omana, aAa Ou y
JbETHOM TEPHOJy UMAJIO BPHjEAHOCTH YMjEpEeHO XJIAMHOT Hampesama. On Mjecena aBrycra
MIOCTETNICHO pacTe (PU3NOJIONIKO HATIpe3amke OpPraHu3Ma U Y Mjecelly JereMOpy Biiajia BEIUKO
XJaJHO Hampesame. [IpeMa IOMEHYTOM, KOHCTaTyjeMo aa mpocTtop bjemamune, mnpu
HaBEJICHUM YCJIOBHMA JbYACKE aKTUBHOCTH M CTaHAAPIHO] OjEBEHOCTH (TIOCIIOBHO OIjelI0),
O[UIMKYje pearoBambe YOBjEKOBOT OpraHM3Ma Ha XJIAIHO OKpyxeme. [long HaBegeHHM
OKOJIHOCTHMMA, XJIaJHH HEepHOJ] roAuHe (OJ jaHyapa IO ampuiia, a 3aTHM OJ OKToOpa o
JenemOpa) W3a3uBa BeOMa MHTCH3WBHE TEPMOpETYJAIMOHE MpOLece y THjely, NOK je Y
MEPUOy OJ1 Mjecella Maja JIo cenTeMOpa, ajanTaiiidja OpraHu3Ma yMjepeHuja.

TomnotHo ontepeheme y Mjecerma janyapy, Gpedpyapy u meremopy usHocu 0,96,
Ia je TO Mepuo] KaJ ce KOJ| YOBjeKa jaBjba MHTEH3WBHH]jE TOIUIOTHO onrtepeheme n3paxeHo
y BHJY peakluje opraHu3Ma Ha IpOXJagHO BpujeMe. MakcumanHe BpujeaHoctd HL
nnnekca (1,0) 3abmibexene cy y mjecenima jyiy u aBrycry. Bpujennoctn HL mnpexca y
MIOMEHYTOM IIE€PUOJY IPHUIAAajy OICETy ONTUMAIHUX YCJIOBA, OJHOCHO TEPHOJ TEPMHUYKE
YTOJHOCTH KOXI dYoBjeka. Mjecere MapT w HOBemOap OMJINKYje BPHjETHOCT HHICKCA Y
n3Hocy 0,97 mTo mMX mpema CBpcTaBa y MPOXJIaTHH MEpHON Hako ce BpujemHoctd HL
MHJCKCa Yy OBOM MEpHOJy Hala3e Ha caMoj TPaHHLM IpeMa YroJHOM BpemeHy. [Ipema
HaBEICHOM, IIEPHOA OJ Mjecella ampwia IO Mjecela OKToOpa, cMaTpaMO YTOJHHM U
HaBe/JIeHe BPEMEHCKE YCIIOBE OpraHH3aM IepLHIupa Kao mepuon 06e3 TOIIOTHOT
onrepeherma, ca BUCOKUM CTEIIEHOM yTOJAHOCTH.

WSI SB unaexkc ocyHUaHOCTH (YCIOBJhaBa aKTUBHOCT CyHYama) Y CKOPO CBUM
MjeceliiMa HW3y3¢B TpPU JbETHA Mjecella: jyHa, jyjia W aBryCcTa, IOKasyje BPHjeIHOCT
HEIMOr0JHOCTH OJJHOCHO HEIOCTOjame YCIJIOBa 3a OJIBHjamhe aKTHBHOCTH CyHYama. [lepuon
O]l jyHa J0 Mjecela aBryCTa OJUIMKYje C€ YCIIOBMMa YMje€peHe IOTOJHOCTH 3a HaBeJCHY
akTHBHOCT. [loMeHyTO Tpomjecedje je YNpaBO MEpUOJ KOjU C€ OJUIMKYje HajBUIIOM
CPEeAOM MjECEeYHOM TEeMIIepaTypoM, pPEIaTHBHO MMM NPOLEHTOM OOJayHOCTH, Te
HajHWKAM BPHjE€HOCTUMA PEJIATHBHE BIAXXHOCTH Y TOKY TOJIMHE.

WSI_AB wuHIeKC MPOBjeTPEHOCTH, OJHOCHO OlfjeHa MoryhHocTH 3a OopaBak Ha
CBjeXeM BaszqyXy y XJIAJOBWHH, Ha IUIAHWHU bjeanHuim moka3yje HeraTuBHE BPHjeIHOCTH
Yy BHIy OIljeHe OECKOPHCHO, M3y3€B aBrycTa Mjecella Kaua BIAAajy yMjepeHO KOPHUCHU
(moroHM) YCIIOBHM 3a OBaKBY BPCTY aKTMBHOCTH. HaBeneHu mepuopa Mmjecenma aprycra y
OJTHOCY Ha OCTajie Mjecelle y TOJMHHU MoKasyje Hajeehy pasnuky y norieny cpeiimbe Op3uHe
BjeTpa Koja je y 8. Mjecelly HajHWKa y TOKy romuHe (cBera 4 ms™'), HajMamer mpoueHTa
obnaunoctu (50%) , HajBuime cpenme Mjeceyne temmeparype (11,0°C) Te HajHmXH
NPOLICHAT peNlaTHBHE BIIaXKHOCTH Basayxa (74 %), y OTHOCY Ha OCTaJIU MEPHOJ TOANHE.

WSI MR wHAeKC MOTOAHOCTH 3a MUpHHje aKTHBHOCTH y CBHM MjecelnMa HhMa
BpujeqHocT -1 ma mpema TomMe MokeMo pehin 1a Ha TulaHuHM bjemamHuim TokoMm nujerne
TOJMHE BIIa/1ajy YCIOBH yMjepEeHE MOTOTHOCTH 3a JIaKe pEeKpaTUBHE aKTHBHOCTH (Tabena 6).
WSI AR wuHAekc BpeMEHCKEe IOTOAHOCTH 3a HMHTEH3WBHE (HU3MYKEe AKTUBHOCTH, Ha
MPOCTOpY IUIaHWHE bjemamHunie mokasyje BPEeMEHCKE YCIOBE yMjepeHe IOTOJHOCTH 3a
MHTCH3WBHE aKTHBHOCTH, TOKOM IiHjene roauHe. HaBemeHu WHICKC MMa BpHjeqHOCT 1 y
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Toky cBux 12 mjecermn. WSI_ST mHmekc BpeMEHCKe IOTOJHOCTH 32 3UMCKY peKpearnujy uMa
BpujenHocT 1, o4 Mjeceua jaHyapa 10 Maja, Te OJ OKTOOpa 10 Mjecena jereMopa.
IIpeoctana 4 mjecemna ToIUHjer Mepuoa y TOIMHH KapakTepHIle BpHjeAHOCT HHIeKca 0
IITO O3HAa4YaBa HEMOTOJHOCT 32 3MMCKE aKTHBHOCTH Oynyhwm na je OBO MEepuoJl HajBUIINX
CPeIbUX MjECCYHHX TEMIIepaTypa, MUHHUMAIHE O0JaYyHOCTH M 0€3 CHICKHUX MaJaBHHA
U3y3€B pPUjeTKe M0jaBe CHUjera y jyHy U cenTeMoOpy, LITO youaBaMO Ha OCHOBY BPHUjEIHOCTH
y Tabenu 5. Ilpema HaBeqeHOM, Ha IUIAHWHM bjeraniHuIM TOKOM 8 Mjeceud y TOAMHH
MOCTOje YCJIOBH YMjepeHe IOTOHOCTH 3a 0aBJbEHhE 3UMCKHM CIOPTOBHMA (3MMCKUM
peKpeaTMBHUM aKTHBHOCTHMA), JIOK y camo 4 Mjecena JoeTHOT j00a Biaaajy HENOBOJHHU
YCIIOBH 3a IOMEHYTE aKTUBHOCTH.
3akibyyak

buokxmmmarcka ananu3a minaHuHe bjenamHune je BpLIeHa Ha OCHOBY CpPEIE-HX
MjeCeuyHUX BpPHjEIHOCTH METEOPOJIOMIKNX IMapaMerapa 3a mepuonx ox 11 rommma (2000-
2010). roguae. PU3NOIOMIKY MMapaMeTpH KOPUIITEHH Cy y BUAY KOHCTAHTHUX BPHjEIHOCTH:
MeraGommsam 135 Wm?, mro mpema mehyHapoamoM cranmapay ISO 8996 oxrosapa
4oBjeky (crapoM 30 ronuHa, ca TjeJIECHOM TeKUHOM o 75 kg, u BucuHoM o 175 cm Te ca
noBpuiHOM Tena of 1,8 m?) wim xena (crapoj 30 roguHa ca TeleCHOM TeXHUHOM of 65 kg
u BucuHOM o1 170 cm Te ca noBpummHOM Koxe of 1,6 m?) koju ce kpehe 6p3uHOM 01 4 kmh'
' Taxolje, GMOKIMMATCKA aHANM3Aa 3aCHOBAHA j€ HA MPOCjEUHO OOYUEHOM UOBjEKY
(cranmapana mocnoBHa oxjeha) ma cMo 3a BpHjeJHOCT Mapamerpa usonamnuje oxjehe yzenn
semmunny 1 clo (0,155 m™KW ™). Kox TakBux ocoba TomnoTHu Gunanc (S) Ha Bjenamuumm
je HeraTHBaH TOKOM IHjelie TOIMHE YaK U Yy JbeTHOM Iepuoay. [Ipema Tome, na 6u nomuio
O ONTHMAJHE YCIIOCTaBE PABHOTEKE y OPraHU3MY HEONXOMHO je MTO e(pHKacHHje
CIIPUjEUNTH OJIaBare¢ TOIUIOTE ca IMOBPIIMHE THjeNia Y BHIy HOIICHAa BHUIIECIOjHE ofjehe
(1,10-1,90 clo) y sreTHOM mIepuory u ipocjeqHo (3 clo) y 3MMCKOM Meproy.

Taxole, Ba)XKHO je HAaIOMEHYTH [1a CY y CBPXY OBE aHAJM3€¢ KOPHIITCHE MjeceyHe
BPHjCIHOCTH 3a HABEICHH jelIaHACCTOTOMUINHHU IEPUOJ IITO IpPyKa CaMO YOIIITECHE
BPHjEIHOCTH TOIUIOTHOT (aykca. 3a MOTIYyHH]y OHMOKIMMATCKY aHanu3y Tpebamo Ou
KOPUCTUTH METEOPOJIOIIKE BPHjeTHOCTH Ha THEBHOM HHUBOY.

Konayno, pesynraru mnokasyjy na je Ha bjenamHunm TOKOM IMjene TOIUHE
NPUCYTaH TOIUIOTHU I'yOWUTaK eHepruje y THjelly yoBjeka. MelhyTum, Kao mTo je HaBeJeHo,
JI0 TaKBUX pe3yJiTaTta CMO JOUUIM Y3€BIIM Yy O0O3UpP KOHCTAHTHY BPHjEIHOCT H30JIALIMOHOT
napaMmeTpa TOKoM Ijerne roguHe. byayhu na TomsorHa n3onanuja THjena He MOXke OUTH
jeaHaka y 3UMCKOM M JbETHOM IEpHOIy CMaTpaMo Ja je YIpaBoO TO jeJjaH OJ pasiiora
MOCTOjaba TOIUIOTHUX ryOmraka. TormmoTHu TyOuIm cy HajBehm y 3MMCKOM HEpHOIY ca
TEH/ICHIINjOM CMamelkha TOIUIOTHUX TyOMTaka mpema Mjecelly aBrycry. llpema Ttome,
npuiaro)aBameM OIjeBEHOCTH M MHTEH3WTETa (M3WUKEe aKTUBHOCTH Moryhe je cMamuTH
TOIUIOTHE T'YOUTKE KOJl IPOCjeYHOT YOBjeKa, JIOK aKIMMAaTH30BaHE M (U3UUYKU aKTUBHUjE
oco0e MOTy YCIjelIHO 33aJ0BOJbUTH PEeKpeaTHBHE NOoTpede Ha bjenamnunm, y3 ucxpany
npunaroleny Behoj eHepreTckoj MoTPOLIHBH T€ CIPUjEUUTH pa3MjeHy TOIIOTE ca OKOJIHOM
XJIaJIHOM CPEeIMHOM HolleeM oajehe ca BehoM u3omarroHoM Mohu.

Jlutepatypa

Jlutepatypy BuaeTu Ha cTpaHu 98.
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